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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on 09/20/2006 and 1 1/03/2008 has 
been considered by the examiner. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 39-42, 45-46, and 63-65 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Betty (US 2004/0008965). 

Regarding claims 39 and 63, Betty discloses, a method for modulating the intensity of a 
light beam (Fig. 1) comprising the steps of: 

a) splitting the light beam (134) into a first (136a) and second light beam (136b); 

b) propagating said first (136a) and second light beam (136b) along a first (136a) and a 
second optical path (136b), respectively; 

c) combining (140) said first (136a) and second light beam (136b) into an output light 
beam (Paragraphs 0027 and 003 l)after propagation along the first (136a) and second optical path 
(136b); and 

d) introducing through Franz-Keldysh effect (Paragraphs 0026, 0030, and 0047-0048) a 
relative phase shift between the two optical paths ((Paragraphs 0026, 0030, and 0047-0048) )so 
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as to obtain an intensity modulation of the output light beam (Paragraphs 0026, 0030, and 0047- 
0048); 

the step of introducing through the Franz-Keldysh effect (Paragraphs 0026, 0030, and 
0047-0048) being carried out by supplying a first modulation voltage superimposed to a first bias 
voltage to the first optical path (Paragraphs 0026, 0030, and 0047-0048) and a second 
modulation voltage superimposed to a second bias voltage to the second optical path (Paragraphs 
0026, 0030, and 0047-0048). 

Regarding claims 40 and 64, Betty discloses, the method and optical modulator 
according to claims 39 and 63, wherein in step a) the optical beam is split into two light beams of 
substantially the same optical power (Paragraphs 0027-0028, and 142). 

Regarding claim 41, Betty discloses, the optical modulator according to claim 39, 
wherein the first (126a) and second waveguide arm (126b) are substantially of the same length 
(Paragraph 0032). 

Regarding claim 42, Betty discloses, the optical modulator according to claim 39, 
wherein the group IV semiconductor material of each core region is selected from the group of Si 
and Ge and a combination thereof (Paragraph 0026). 

Regarding claim 45, Betty discloses, the optical modulator according to claim 39, 
wherein the driving circuit is adapted to supply the first and second modulation voltage as 
electric signals having the same waveform (Paragraphs 0027 and 0029). 

Regarding claim 46, Betty discloses, the optical modulator according to claim 45, 
wherein the driving circuit is adapted to supply the electric signals with inverted sign (Paragraph 
0031). 
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Regarding claim 65, Betty discloses, the method according to claim 63, further 
comprising a step e) of supplying to at least one of the two optical paths a CW voltage for 
introducing a further prefixed relative phase shift between the two optical paths (Paragraph 
0022). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 43-44 are rejected under 35 U.S.C. 103(a) as being unpatentable over Betty (US 
2004/0008965) as applied to claim 39 above, in view of Chang et al. (US 5,309,532). 

Betty remains as applied to claim 39 above. 

Betty does not disclose a third electrode structure associated with one of the two 
waveguide arms, and the driving circuit is adapted to supply to the third electrode structure a CW 
voltage. 

Chang teaches, from the same field of endeavor that in an optical modulator having an 
optical splitter, first and second waveguide arms, and first and second electrodes that it would be 
desirable to include a third electrode structure associated with one of the two waveguide arms 
(Col. 6, lines 4-15), and the driving circuit is adapted to supply to the third electrode structure a 
CW voltage (Col. 6, lines 4-15) for the purpose of providing an optical modulator with reduced 
costs (Col. 1, lines 20-22). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include a third electrode structure associated with one of the two 
waveguide arms, and the driving circuit is adapted to supply to the third electrode structure a CW 
voltage as taught by the optical modulator of Chang in the optical modulator of Betty since 
Chang teaches it is known to include these features in an optical modulator for providing an 
optical modulator with reduced costs (Col. 1, lines 20-22). 

6. Claims 58, and 60-61 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Betty (US 2004/0008965) as applied to claim 39 above, in view of Phoenix et al. (US 
5,764,765). 

Betty remains as applied to claim 39 above. 

Betty does not disclose a transmitting station comprising an optical transmitter device, 
the optical transmitter device comprising an optical source for providing an optical light beam at 
a predetermined wavelength and an optical modulator, associated with the optical source to 
modulate the intensity of the optical light beam. 

Phoenix teaches, from the same field of endeavor that in an optical modulator that it 
would be desirable to include in the optical modulator in a transmitting station (Figs. 9a-b) 
comprising an optical transmitter device (Fig. 9a), the optical transmitter device comprising an 
optical source (91) for providing an optical light beam at a predetermined wavelength (Col. 6, 
lines 31-50) and an optical modulator (Col. 7, lines 3-65), associated with the optical source to 
modulate the intensity of the optical light beam (Col. 6, lines 31-37, Col. 7, lines 1-63, and Figs. 
9a-b) for the purpose of providing an effective transmitting station (Col. 1, lines 48-50). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include in the optical modulator a transmitting station comprising an 
optical transmitter device, the optical transmitter device comprising an optical source for 
providing an optical light beam at a predetermined wavelength and an optical modulator, 
associated with the optical source to modulate the intensity of the optical light beam as taught by 
the optical modulator of Phoenix in the optical modulator of Betty since Phoenix teaches it is 
known to include these features in an optical modulator for providing an effective transmitting 
station (Col. 1, lines 48-50). 

Regarding claims 60-61, Betty in view of Phoenix discloses and teaches as set forth 
above, and Phoenix further teaches, an optical communication system (Figs. 9a-b) comprising a 
transmitting station (Fig. 9a) according to claim 58 (see rejection of claim 58 above), and an 
optical communication line having a first end coupled to the transmitting station (Col. 6, lines 
31-37, Col. 7, lines 1-63, and Fig. 9a), and a receiving station coupled to a second end of the 
optical communication line (Col. 6, lines 31-37, Col. 7, lines 1-63, and Fig. 9b) for the purpose 
of providing an effective transmitting station (Col. 1, lines 48-50). 

7. Claims 66-72 are rejected under 35 U.S.C. 103(a) as being unpatentable over Betty (US 
2004/0008965) as applied to claim 63 above, in view of Yu (US 5,778,1 13; already of record). 
Betty remains as applied to claim 63 above. 

Betty does not disclose a relative phase shift of k or an integer odd multiple thereof is 
introduced for obtaining a 0 logic state and a relative phase shift of zero or an integer even 
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multiple of n is introduced for obtaining a 1 logic state, the first and second modulation voltage 
are electric signals having the same waveform, and the electric signals have an inverted sign. 

Yu teaches, from the same field of endeavor that in a method for modulating the intensity 
of a light beam that it would be desirable to include a relative phase shift of % or an integer odd 
multiple thereof is introduced for obtaining a 0 logic state and a relative phase shift of zero or an 
integer even multiple of tz is introduced for obtaining a 1 logic state (Col. 3, lines 10-22), the first 
and second modulation voltage are electric signals having the same waveform (Col. 6, lines 25- 
35), and the electric signals have an inverted sign (Col. 6, lines 45-59) for the purpose of 
providing a high quality method of modulating the intensity of a light beam (Col. 1, lines 10-11). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include a relative phase shift of n or an integer odd multiple thereof is 
introduced for obtaining a 0 logic state and a relative phase shift of zero or an integer even 
multiple of % is introduced for obtaining a 1 logic state, the first and second modulation voltage 
are electric signals having the same waveform, and the electric signals have an inverted sign as 
taught by the method for modulating the intensity of a light beam of Yu in the method of 
modulating the intensity of a light beam of Betty since Yu teaches it is known to include this 
feature in the method of modulating the intensity of a light beam for providing a high quality 
method of modulating the intensity of a light beam (Col. 1, lines 10-11). 

Regarding claims 69-72, Betty in view of Yu discloses and teaches as set forth above, 
and Betty further discloses, the first and second bias voltage and the first and second modulation 
voltage are such as to induce through the Franz-Keldysh effect an overall phase shift in the two 
optical paths which is substantially the same in absolute value but opposite in sign when passing 
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from the 1 logic state to the 0 logic state, and vice versa (Paragraphs 0030-0031), the first bias 
voltage is substantially the same as the second bias voltage (Paragraphs 0030-003 1), the peak to 
peak amplitude of the first modulation voltage is substantially the same as the peak to peak 
amplitude of the second modulation voltage (Paragraphs 0030-0031), and the first bias voltage is 
different from the second bias voltage (Paragraphs 0026, 0030-0031, and 0047-0048). 

Allowable Subject Matter 

8. Claims 47-57, 59, 62, and 73-76 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

9. The following is a statement of reasons for the indication of allowable subject matter: 
none of the prior art either alone or in combination disclose or teach of the claimed combination 
of limitations to warrant a rejection under 35 USC 102 or 103. Specifically, in reference to 
dependent claim 47, none of the prior art either alone or in combination disclose or teach of the 
claimed optical modulator specifically including, as the distinguishing feature(s) in combination 
with the other limitations the claimed "a silicon substrate with said optical modulator integrated 
thereon." 

10. Specifically, in reference to dependent claim 48, none of the prior art either alone or in 
combination disclose or teach of the claimed optical modulator specifically including, as the 
distinguishing feature(s) in combination with the other limitations the claimed "A unit 
comprising an optical modulator according to claim 39, and an electro-optical converter adapted 
to convert an input optical light beam into a corresponding electrical signal." 



Application/Control Number: 10/593,697 Page 9 

Art Unit: 2873 

1 1 . Specifically, in reference to dependent claim 59, none of the prior art either alone or in 
combination disclose or teach of the claimed transmitting station specifically including, as the 
distinguishing feature(s) in combination with the other limitations the claimed "optical 
transmitter device further comprises an electro-optical converter adapted to convert an input 
modulated light beam at a generic wavelength into a corresponding modulation electric signal, 
the electro-optical converter being coupled to the optical modulator so as to supply said 
corresponding modulation electric signal to the driving circuit of the optical modulator." 

12. Specifically, in reference to dependent claim 62, none of the prior art either alone or in 
combination disclose or teach of the claimed optical communication system specifically 
including, as the distinguishing feature(s) in combination with the other limitations the claimed 
"optical communication system comprising a transmitting station comprising: an optical 
transmitter device wherein said optical transmitter device comprises an optical source for 
providing an optical light beam at a predetermined wavelength and an optical modulator 
according to claim 39, associated with the optical source to modulate the intensity of the optical 
light beam; an electro-optical converter; and an optical communication line having a first end 
coupled to the transmitting station, the optical modulator and the electro-optical converter 
comprising a unit adapted to convert an input optical light beam into a corresponding electrical 
signal." 

13. Specifically, in reference to dependent claim 73, none of the prior art either alone or in 
combination disclose or teach of the claimed method for modulating the intensity of a light beam 
specifically including, as the distinguishing feature(s) in combination with the other limitations 
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the claimed "peak to peak amplitude of the first modulation voltage is different from the peak to 
peak amplitude of the second modulation voltage." 

14. Specifically, in reference to dependent claim 74, none of the prior art either alone or in 
combination disclose or teach of the claimed method for modulating the intensity of a light beam 
specifically including, as the distinguishing feature(s) in combination with the other limitations 
the claimed "first and second bias voltage and the first and second modulation voltage are such 
as to induce through the Franz-Keldysh effect an overall phase shift in the two optical paths 
which is different in absolute value and sign, when passing from the 1 logic state to the 0 logic 
state, and vice versa." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DAWAYNE A. PINKNEY whose telephone number is (571) 
270-1305. The examiner can normally be reached on Monday-Thurs. 8 a.m.- 4:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ricky Mack can be reached on (571) 272-2333. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/DaWayne A Pinkney/ 
Examiner, Art Unit 2873 
10/05/2010 



